The basic suite of chemical species and physical variables measured during PEM-B was essentially unchanged from PEM-A [Hoell et al., 1996] . Parameters specifically used to constrain the model calculations for this analysis are listed in Table 1 As in PEM-A, NO was measured using two independent techniques. The first group, from Georgia Institute of Technology, used a laser detection technique labeled by these investigators as "two-photon laser-induced fluorescence" (TP-LIF). The second group, associated with Nagoya University, employed the more common method of 0 3 chemiluminescence. The results from these two approaches compared quite well for all PEM-B flights. A standard regression analysis of approximately 5000 paired NO measurements (30 s sample integration) gave a slope of 1.25 + 0.01, an intercept of 1.2 +_ 0.2 pptv, and an R 2 value of 0.95. On average, the Nagoya University NO data were found to be higher than those measured by Georgia Tech. Although this comparison only involved data with mixing ratios in the range of 0-200 pptv, these data constituted nearly 9995 of the total data set. Given this good agreement, the modeling analysis presented here used NO values reported by both groups. For time periods where both groups reported NO values, the average was taken.
The analysis described in this work has been based on time-dependent box model calculations. These calculations have used median chemical and physical conditions for specific altitude/latitude sampling bins. A merged data set based on 30 s sampling time intervals was used to establish these median values. Before estimating these median values, however, the data set was filtered so as to include only data for solar zenith angles less than 60 ø . This restriction was imposed in an effort to deal with the fact that NO 2 measurements were not available. Since the partitioning of NO x (NO+NO2) changes rapidly during early morning and late afternoon, the exclusion of high zenith angle data tended to ensure that median NO values could be used with high confidence to infer values for median NO x. Finally, data were filtered to include only data points for which valid measurements of all critical constituents (e.g., NO, 03 , CO, and H20 ) were present. Concerning NMHCs, concurrent measurements were available for only 37 95 of the data. For most of the remaining time periods, NMHC values were interpolated from measurements that bracketed the empty data slot (typically 4 min. or less). In these cases the cont'muity in 0 3 and CO as well as NMHC levels themselves were used as criteria to determine whether the interpolation was reasonable. In cases where interpolation could not be justified (16%), median NMHC values for the appropriate altitude/latitude bin were used. differences in total overhead 0 3 with the remaining one-third coming from differences due to shifts in latitude (e.g., solar zenith angle) and the degree of cloudiness (see Table 3 ). Although Table 4 indicates that major differences exist between the two regimes for F(O3) and D(O3), the results for P(O3) show that both regimes exhibit net photochemical 03 production at all altitudes. This finding is quite surprising in that previous studies have typically found that the marine boundary layer and the lower free troposphere are regions of This might lead one to conclude that the estimated photochemical increases of 1 to 2% per day are unrealistically high. On further reflection, however, it is unlikely that these estimated rates could be sustained over any significant period of time. For example, it must be recognized that the PEM-B mission was planned in order to sample the western Pacific Rim region during maximum continental outflow. Thus, the overall levels of precursors (particularly NO and NMHCs) were near a maximum and would be expected to gradually decrease with time, especially in the marine boundary layer. There is also a natural leveling effect that would occur with increasing 03 concentrations since destruction increases linearly with increasing 03 but formation increases only by the square root of the 03 level as illustrated in equations (7) The results from this work are important in establishing that significant net production of 0 3 can occur at extratropical latitudes even under wintertime conditions. Equally significant is the finding that these conditions can be found in a marine environment at low altitudes, an atmospheric domain typically dominated by net 0 3 destruction. In the current study, outflow from the Asian continent maintained elevated levels of NOx, CO, and NMHCs creating ideal conditions for 0 3 production. While this impact is not totally unexpected in the near-coastal areas of a continent, this study has shown that outflow in some cases impacted on the western North Pacific at distances of 2000 km from the Asian Pacific Rim.
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